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U                                highest possible vacuum by a side tube of charcoal immersed in
|i                                liquid air.   Beyond the slit system is the electrical field, 200 to
;1 |                               500 volts, between two flat brass surfaces 2.8 mms. apart and 5
H[                                 cms. long.   Beyond the electrical field is the magnetic field in
-'                                which the rays pass between the pole pieces of a large DuBois
'$ *                               magnet of 2500 turns, the faces of which are circular, 8 cms. in
|                                diameter and 3 mms. apart.   The current for the magnet is pro-
, I                                vided by a set of large accumulators.   A current of 0.2 ampere
. i                                just brings the H lines onto the plate, while 5 amperes just
j,,     ,                           bring the singly charged Hg lines into view.   The camera cham-
'j     '                           ber is provided with a special plate holder arranged so that the
$                                plate can be shifted for several different exposures without open-
ing the chamber. Exposures from 20 seconds 'for the H lines, up
J| | I                          to 30 minutes or more are required.   The discharge in the large
*f[ i |                          chamber is maintained by means of a large induction coil with
I ,   '*                          a Hg coal-gas break.   100 to 150 watts are passed through the
\l                               primary circuit, and the bulb itself takes 0.5 to 1.0 milliampere
I                               at 20,000 to 50,000 volts.
, |'                                   The measurement of the photographic plates to determine
the mass of the positive rays is made by means of a special
comparator capable of measuring in two directions. Theoreti-
cally an unknown mass may be determined from one known on
the same plate, but practically, greater accuracy is obtained by
l|} '                           bracketing the unknown with several known lines just as in
|| ^   l                          ordinary spectral line measurements.
[I!! '                                The photographic method does not yield an insight into the
ri !                             relative quantities of the different rays.   This has been accom-
j,;;                               plished by Thomson by substituting for the camera a Wilson
^                               tilting electroscope to determine the total  charge under the
\ <<                                       following conditions.   The condenser into which the positive rays
; *t }                                    are received is provided with a parabolic slit, which in principle
;' | i                                    might be moved to any part of the field to admit rays of a given
,']                                      mass for quantitative measurement by means of their charge.
11 j j                                    Instead of actually moving the slit it is made stationary and the
MI,                                 rays of different masses are successively brought to it by varying
j                                      the magnetic field strength.
: j !                                          Thomson has determined the various types of ions which are
1 !                                    produced in different gases.   The variety of ions for a given sub-
/! |                             stance is very large compared with electrolytic ions.    Certain
!', i -                           characteristics have been pointed out by Thomson which are